
Correlations of  the number of  emerged primary teeth …

The age of eruption of the primary teeth has long been 
of interest for biological and physical anthropological 
studies(1). Tooth emergence has been widely used as a 
marker of growth, maturation and biological age in 
children(2). An understanding of the timing and 
sequence of tooth emergence allows dental professio-
nals to assess whether patterns exhibited by patients 
fall within the expected range of normal dental 
development(3). The developmental stage of the 
dentition can be evaluated through a count of the total 
number of teeth present in the mouth during the active 
emergence period of the dentition(4,5).  

The eruption of teeth in the mouth is suitable for 
age estimations during the period when teeth are 
actively emerging, in the deciduous dentition phase 

approximately from the age of 6 months to 2.5 years(5). 
Estimations of age can be performed directly by 
counting the number of teeth in the mouth and 
reliability of the estimates depends on the reference 
data available and each population group should 
preferably have its own standards(5). 

Together with ages based on skeletal development, 
weight and height, dental age is a method used in 
assessments of physiological age in children. Dental 
age can be assessed radiographically and clinically(6). 
The use of radiographic methods is, however, very 
limited in children under three years old because of 
significant difficulties in obtaining radiographs of 
infants and also in the lack of appropriate standards(5).  
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Abstract  
Objectives: The need for deeper understanding of the influence of growth parameters on the 
human dentition is of importance for the dental as a well as forensic specialists. The present 
study tries to provide reference data on normal dental development and to evaluate the 
influence of age, gender, weight, and height on the number of erupted primary teeth among 
Kurdish population.  
Materials and Methods: A cross-sectional study was carried out over the course of 10 
months involving a clinical oral examination, and weight and height measurements of 867 
children from patients of health care center in Sulaimani city. All measurements were carried 
out following standardized guidelines according to the Anthropometric Standardization 
Reference Manual. A tooth is counted as erupted if any part of its crown has emerged through 
the gingiva of the oral cavity. 
Results: A total of 867 children aged 4-48 months were examined for this study and the 
numbers of children were categorized in 3-month interval age groups. The overall mean age 
(±S.D.) of the children was 17.1 ± 10.9 months (Males, 17.5 ± 10.8; Females, 16.7 ± 10.8). 
The total number of erupted teeth increased with age with a mean number of erupted teeth of 
8.6 teeth/child (For Males: 9.1 teeth/child and for Females: 8.1 teeth/child). Males had more 
teeth than females by an average of about one tooth per child (P<0.05). Partial correlation 
coefficients of the total numbers of erupted teeth were positively significant with both height 
and weight while controlling for age in both males and females (P<0.001). Furthermore, the 
same results were present, when Z-scores for length/height for age and weight for age were 
partially correlated with the total number of erupted deciduous teeth while controlling for age 
(P<0.01).  
Conclusions: According to the results of the present study and the data presented; it can be 
concluded that there is a relation between gender, height and weight and the total number of 
erupted primary teeth.     
Keywords: physical growth, primary teeth eruption, number of teeth.
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This method of counting the number of erupted 
teeth is suitable for most circumstances since it does 
not require any particular place, equipment or 
expertise(5). Numbers of teeth are good indicators of 
dental maturity, especially in the deciduous dentition 
were irregularities in dental development such as 
hypodontia, and supernumerary teeth are rare(7). 
Furthermore, the emergence of deciduous teeth is not 
disturbed by crowding in the dentition(8,9).  

Variation in tooth development is believed to be 
multifactorial(10). Literature suggests that factors like 
gender, race, physical development and growth 
parameters, low birth weight and nutritional status may 
influence tooth emergence reflecting considerable 
variation and little information is available on non-
white/non-European-derived population(11,12). Height 
and weight are strong physical features that reflect the 
degree of cell and tissue development as well as the 
nutritional status of the child(13) and in turn, may pose a 
significant effect on the eruption process of the 
dentition.  

Previous epidemiological studies of dental growth 
concentrated either on dating the emergence of a 
particular tooth or counting the total number of teeth 
present in the oral cavity at a certain age(10). Further-
more, it is worthy to note that attempts to study the 
total number of emerged teeth in the oral cavity 
combine the consequences of multiple factors related to 
the process of movement and emergence of teeth(10).  

The need for deeper understanding of the influence 
of growth parameters on the human dentition is of 
importance for the dental as a well as forensic 
specialists. In children, the determination of the 
number of erupted teeth might contribute to the 
estimation of age at death, as well as, to the 
identification procedure of unknown skeletons by 
trying to find concordance with the disappeared 
children's characteristics, with the help of which 
personal identity can finally be confirmed or excluded. 
However, it also allows the age evaluation of living 
children with unknown identity, suspected of crime or 
violence with aggravating circumstances, by the 
police(14).  

Since no previous study is available to examine the 
number of erupted deciduous teeth among Kurdish 
populations, the present study tries to provide reference 
data on normal dental development and to evaluate the 
influence of age, gender, weight, and height on the 
number of emerged primary teeth in 4-48 month age 
group Kurdish population. 

Materials and Methods: 

A cross-sectional study was carried out over the course 
of 10 months involving a clinical oral examination, and 
weight and height measurements of 867 children, as 
well as a questionnaire, filled out by their parents. 
Before data collection, permission was obtained from 
the director of health of Sulaimani city to meet subjects 
with no obligation. The sample was composed of 867 
children (464 males and 403 females) selected 

randomly from patients of health care center in 
Sulaimani city; the children visit these health centers 
regularly at predefined ages to receive their mandatory 
vaccinations. 

All measurements were carried out following 
standardized guidelines according to the Anthropo-
metric Standardization Reference Manual(15). Oral 
examination was done using a dental mirror and probe 
in the presence of proper illumination. Tooth eruption 
was defined as having occurred if any part of the crown 
had pierced the alveolar mucosa(16).  

The height of children aged more than two years 
old were measured standing up using height measuring 
board that is set up on the wall, the child was placed on 
the measuring board after removing his (her) shoes, 
standing upright in the middle of the board the child’s 
ankles and knees should be firmly pressed against the 
board by child’s mother(17–19). Children less than two 
years old were measured lying down using measuring 
board that was placed on the table(8). 

The weight of children was measured with children 
wearing minimal clothing; an electronic digital scale 
was used for children aged more than two years. The 
weight of children less than two years was measured 
using baby weight scale. All measurements were 
carried out by well-trained nurses following 
standardization guidelines.  

A case recording form was prepared for every child 
including, despite demographic data, height and weight 
and eruption status of the dentition. The collected data 
were analyzed using SPSS version 16.0 for Windows 
(SPSS Inc, Chicago, IL, USA). Statistical analysis 
involved descriptive statistics, Student’s t-test and 
partial correlations. 

Results: 

For simplicity of data presentation, the numbers of 
children are categorized in 3-month interval age 
groups. A total of 867 children aged 4-48 months were 
examined for this study. The overall mean age (±S.D.) 
of the children was 17.1 ± 10.9 months (Males, 17.5 ± 
10.8; Females, 16.7  ±  10.8). Table 1 shows the 
distribution of males and females according to their 
chronological ages. 

The distribution of the number of erupted teeth and 
number of children in each age group is shown in Table 
2. The total number of erupted teeth increased with age. 
For the total sample, males (9.1 teeth/child) showed a 
higher number of erupted teeth than females (8.1 teeth/
child) with a statistically significant difference 
(P<0.05) and the mean number of erupted teeth was 8.6 
teeth per child. Males had more teeth than females by 
an average of about one tooth per child (Average factor 
= males mean total number of teeth per child – females 
mean total number of teeth per child= 9.1-8.1=1 teeth/ 
child), Table 2. 

Partial correlation coefficients of the total numbers 
of erupted teeth were positively significant with both 
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height and weight while controlling for age in both 
males and females (P<0.001), Table 3. Also, the same 
results were present, when Z-scores for length/height 
for age and weight for age were partially correlated 
with the total number of erupted deciduous teeth while 
controlling for age (P<0.01), Table 4.  

  

Discussion: 

Clinical eruption of deciduous teeth is mainly 
influenced by hereditary factors(20). Counts of erupted 
deciduous teeth seem not to be related to skeletal 
maturity(21). Associations have been reported between 
numbers of emerged teeth and general physical growth, 
so that children with greater birth weight and greater 
postnatal weight and height have had more deciduous 
teeth(22). Environmental conditions like malnutrition 
can affect the timing of emergence of deciduous 
teeth(22). Hence, factors which delay development have 
a less effect on tooth emergence, therefore it is suitable 
for age estimation(5). 

Tooth eruption is the process by which a tooth 
moves from its site of development within the jaws to 
its final functional position in the oral cavity(23) and the 
term “tooth eruption” generally refers to the appear-
ance of some part a tooth above the surface of the 
gingiva(24). Weight and height are directly related to 

child growth and development, with the number of 
erupted primary teeth being profoundly influenced by 
height, which was confirmed by the present study(13,25). 
However, height’s association with the number of 
emerged teeth did not occur independently of age. In 
turn, weight proved to be an explanatory variable for 
the number of erupted teeth in the present study 
irrespective of the child’s age, which contrasts with 
findings reported in a previous study(13). 

With increasing age, the mean total number of 
existing teeth were also increased as more teeth emerge 
and among age groups, although not always 
statistically significant, males had more teeth than 
females by an average of about one tooth per a child. 
These findings show that males had earlier tooth 
emergence than females and these results go with other 
results of research in Korea reported that primary teeth 
erupted earlier in males than in females(26). A study in 
Pakistan found no differences between males and 
females(27), in contrast to the study done in Jordan(28). 
The reason for the differences of tooth eruption in 
males and females are still poorly understood(29). It is 
assumed that the earlier onset of the permanent 
dentition is part of the different sexual maturity of both 
sexes at a given age(30). 

For the total sample, weight and height showed a 
significant positive correlation with the total number of 
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Table 1: The frequency distribution of  the study sample by age groups and sex.

Age groups
Gender

Total
Male Female

4-6 72 71 143

7-9 75 76 151

10-12 42 46 88

13-15 67 48 115

16-18 60 43 103

19-21 22 21 43

22-24 20 21 41

25-27 25 15 40

28-30 21 13 34

31-33 15 9 24

34-36 10 9 19

37-39 6 11 17

40-42 9 4 13

43-45 8 10 18

46-48 12 6 18

Total 464 403 867

Total % 53.5 46.5 100
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Table 2: Total number of  erupted teeth among age groups.

Age groups 3 month 
interval

Number of 
children

Total number 
of erupted 

teeth
Number of Teeth/

child ±SD t-test significance 
(p-value)

4-6 Male 72 10 0.14 0.512
N.S*

Female 71 10 0.14 0.593

7-9 Male 75 159 2.12 2.193
N.S

Female 76 173 2.28 2.176

10-12 Male 42 184 4.38 4.004
N.S

Female 46 202 4.39 2.687

13-15 Male 67 553 8.25 3.373
N.S

Female 48 404 8.42 2.827

16-18 Male 60 713 11.88 4.080
N.S

Female 43 489 11.37 3.830

19-21 Male 22 303 13.77 3.280
N.S

Female 21 250 11.90 5.262

22-24 Male 20 324 16.20 2.142
N.S

Female 21 324 15.43 2.039

25-27 Male 25 435 17.40 2.000
0.024**

Female 15 234 15.60 2.849

28-30 Male 21 374 17.81 2.892
N.S

Female 13 229 17.62 2.663

31-33 Male 15 277 18.47 1.885
N.S

Female 9 175 19.44 0.882

34-36 Male 10 194 19.40 0.966
N.S

Female 9 172 19.11 1.764

37-39 Male 6 118 19.67 0.816
N.S

Female 11 208 18.91 2.587

40-42 Male 9 176 19.56 1.333
N.S

Female 4 75 18.75 1.500

43-45 Male 8 158 19.75 0.463
N.S

Female 10 200 20 0

46-48 Male 12 236 19.67 0.651
N.S

Female 6 120 20 0

Total Male 464 4214 9.1 7.363
0.048**

Female 403 3265 8.1 7.144

Both 867 7479 8.6 7.274

* NS: Not significant, ** Significant P-value (P<0.05).
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erupted teeth and showed children with more height 
and weight had more teeth than their peers; this means 
normal children with better nutrition had more teeth 
that are to say earlier teeth eruption. This finding goes 
with other study findings around the world(12,25). 

The association between the number of the erupted 
primary teeth and weight found in the present study 
suggest that the oral examination can be used as a 
supplement in the routine pediatric examination, 
assisting in the evaluation of child growth and 
development(16). 

Conclusions: 

According to the results of the present study and the 
data presented; it can be concluded that there is a 
relation between gender, height and weight and the 
total number of erupted primary teeth. 
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